Prilocaine is a widely used local anaesthetic agent, particularly for intravenous regional anaesthesia, where its rapid onset of action and its low systemic toxicity have advantages over other commonly available agents. Adverse reactions to prilocaine following Bier's block are almost always related to drug overdosage, cuff failure, operator error or vasovagal responses rather than immunological mechanisms. This case report discusses an extremely unusual anaphylactoid reaction to prilocaine which occurred following a Bier's block.
Prilocaine is a widely used local anaesthetic agent, particularly for intravenous regional anaesthesia, where its rapid onset of action and its low systemic toxicity have advantages over other commonly available agents. Adverse reactions to prilocaine following Bier's block are almost always related to drug overdosage, cuff failure, operator error or vasovagal responses rather than immunological mechanisms. This case report discusses an extremely unusual anaphylactoid reaction to prilocaine which occurred following a Bier's block.
CASE REPORT
A previously healthy 65 kg, 23-year-old male, with no history of atopy or allergy, presented as an emergency for surgical exploration of a hand laceration. He was on no medication and had no significant past medical history. He had been exposed to local anaesthetic agents only once before, three years previously, for a minor dental procedure. The patient expressed a preference to remain awake if possible, and therefore a Bier's block was instituted using a standard double-cuff technique. Thirty-five millilitres of preservative-free prilocaine 0.5% (Astra Pharmaceuticals) was administered IV through a cannula sited on the dorsum of the hand. A satisfactory block was obtained and, after preparation of the operative field with chlorhexidine in 70% alcohol (Hibitane TM ), the surgical procedure was completed uneventfully. No other drugs were given. At the end of the operation, forty minutes after administration of the prilocaine, the cuff was deflated. The patient was observed on the recovery unit for twenty minutes, then returned to the surgical ward. Forty minutes later, one hour after cuff deflation, an anaesthetist was called to the ward urgently, where the patient was complaining of difficulty in opening his eyes and of generalized urticaria. On examination he was noted to have developed severe periorbital and conjunctival oedema with a diffuse truncal urticarial rash. There was no evidence of bronchospasm, laryngeal oedema or hypotension. Over the next twenty minutes his eyelids and conjunctiva continued to swell, eventually resulting in complete loss of vision due to the severe orbital oedema.
No drugs or other potential allergens had been given in the period following cuff deflation. A diagnosis of an anaphylactoid-type reaction was made, and hydrocortisone 200 mg and chlorpheniramine 4 mg were given intravenously. The angioedema and urticaria resolved over the following two hours. Blood samples were taken at 1, 3, 12 and 24 hours after onset of the reaction for full blood count, serum IgE levels, serum tryptase levels and complement studies ( Figure 1 ). The only abnormality found was a slightly raised IgE level in the 1-hour sample (113 IU/mlnormal range up to 90 IU/ml- Figure 1 ). Complement studies, including C1 esterase inhibitor levels, were normal. The blood film was unremarkable, with no evidence of eosinophilia.
Two months later the patient was admitted for both skin and prick testing. These were carried out using solutions of 0.01% to 1% prilocaine, lignocaine, and bupivacaine. The preservative methylparaben was also included in the skin and prick tests, although the solution used for the Bier's block had been preservative-free. All skin and prick tests were performed using standard criteria. No significant reaction occurred.
On the basis of the clinical findings and the results of the skin and prick tests, the patient, his dentist, and his general practitioner have been told that despite the negative findings, further exposure to prilocaine should be avoided if possible, and alternative agents used if local anaesthesia is required.
DISCUSSION
Angioedema is a vascular reaction of the subcutaneous tissue in the skin and mucosa of the pharynx, larynx and gastrointestinal tracts. The face is most commonly involved, the oedema being located around the eyes and lips where tissue elasticity is greatest. Gut involvement is common and may be characterized by dysphagia, colicky abdominal pain or vomiting 1 . Involvement of the larynx can occur in drug-induced angioedema, particularly with ACEinhibitors, and may be fatal 2 . Angioedema following local anaesthesia has been described previously 3 . Laryngeal involvement is common in the hereditary form of angioedema, with C1 esterase inhibitor deficiency, and leads to stridor, hoarseness and dyspnoea 4 . Angioedema is often clinically associated with urticaria. The pathological changes found in angioedema and urticaria are similar, with dilated venules and leaking capillaries. Whereas urticaria involves oedema of the dermis, in angioedema the oedema extends into the subcutaneous tissues. The mediators involved in both angioedema and urticaria are thought to be derived from mast cell degranulation. These mediators include histamine, bradykinins, platelet-activating factor, 5-hydroxytryptamine, and the leukotrienes LTC4 and LTD4. The biochemical pathways underlying the release of other vasoactive mediators are different from those of histamine 5 . Leukotrienes, bradykinins and 5-hydroxytryptamine are thought to be secondary mediators because they have not been directly derived from tissue mast cells 1 . These secondary mediators are probably important as they have regulatory potential, achieved through their effect on cyclic nucleotide levels 6 . Direct activation of the mast cell can occur due to cross-linking of IgE antibodies on the cell surface and also with direct activation of the mast cell, independent of IgE, by certain drugs such as thiopentone. Alternatively sequential activation of complement proteins with cleavage can occur, resulting in the release of C3a anaphylotoxin which may directly activate mast cells as well as increasing microvascular permeability 7 . In this patient, there was no direct evidence of mast cell degranulation with no increase in the serum tryptase levels. Serum tryptase has been shown to be a useful marker of mast cell degranulation during anaphylactoid reactions but false negative reactions are not unknown 8 . Histamine levels may have been helpful but these are often difficult and may be negative even in reactions where histamine is involved clinically 9 .
Examination of the urine for methylhistamine, a metabolite of histamine, is occasionally useful as a further indirect marker of histamine release, but similarly may not be clinically helpful 10 . In a recent article from a national anaesthetic reactions advisory service, local anaesthetics accounted for between 5 and 10% of all reports 11 . Anaphylactoid reactions to prilocaine in the literature are rare, and there are few cases where there are documented concurrent immunological changes 12 . Hypersensitivity reactions to the preservative methylparaben, added to multidose vials of amide local anaesthetics are more common and many authorities recommend the use of a preservative-free solution for Bier's block 13 . In this case the solution used was preservative-free, and the angioedema and urticarial reaction which affected the patient occurred either as a direct action of the parent drug, or a metabolite of prilocaine, on effector cells such as mast cells, causing release of histamine and activation of other mediators. This direct action by amide group local anaesthetics on mast cells or other cells containing vasoactive mediators has been described recently in a patient who was deficient in IgE 14 . The delayed onset of this reaction, one hour after cuff deflation, is similar to two previous reports of anaphylactoid responses to prilocaine 15, 16 and could suggest a metabolite of prilocaine is responsible, rather than the parent drug. If this is the case then the negative skin and prick tests are not unexpected. The possibility of chemical contamination of the solution used in this patient was considered but the vial was discarded before further analysis could occur. However, no other reactions occurred with vials from the same batch. The use of chlorhexidine as the surgical skin preparation has occasionally been associated with anaphylactoid responses, but subsequent questioning of the patient revealed he regularly used chlorhexidine mouthwash with no untoward reactions. Skin tests to exclude latex allergy were not performed but latex allergy is extremely unlikely given this patient's past history and the clinical features of this reaction.
The first-line treatment in the management of angioedema without involvement of the airway is H1-antagonists. More severe cases require systemic steroids and occasionally adrenaline. Should there be involvement of the airway then adrenaline and a low decision threshold for intubation are vital to prevent severe airway obstruction 17 . The value of skin and prick tests in cases of suspected allergic reactions to amide local anaesthetic CASE REPORT Anaesthesia and Intensive Care, Vol. 24, No. 3, June 1996 FIGURE 1: Immunoglobin levels in the 24 hours after the onset of angioedema (normal range 30-90 IU/ml).
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IgE level (IU/ml) 1  8 2  3  113  12  52  24  78 agents is controversial, due to occasional false positive results and the real but slight risk of precipitating a full-blown reaction 18 . Despite these limitations there are many reports in the literature of the value of skin and prick tests in evaluation of suspected local anaesthetic allergy, particularly since false negative results are extremely rare 19, 20 . Of the two, it is now well known that prick testing is both more sensitive and specific than scratch testing 21 . In this case, as the anaphylactoid reaction may well have been due to a metabolite, it is debatable how valuable and clinically relevant the skin tests were.
Anaphylactoid reactions following administration of amide local anaesthetic agents are rare. In the case described a severe angioedematous reaction occurred one hour after cuff deflation, and release into the systemic circulation of prilocaine used for a Bier's block. This potential for a delayed onset of a potentially serious and occasionally fatal reaction has implications for the postoperative supervision of patients having a Bier's block using prilocaine.
